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Yolures 6 juid 6 of thl n re-jo-t describe the Whirlwind £ 
computer la block dl'grnai fjrta ; ud Inca cat ti*e operations whlou 
muet he porforrcc. la thn c ; :.yutf r. ft: uaei. Ifi shrough 19 describe 
the developaent of oortpo state ai d cl re Ate assess,iry to tin per ? inr- noa 
of these operations. This rrias of j .otogrsg'hs, circuit itchematlcii. 
layouts, and cwohaatcal .'rsvJugt eho *n the prcgro a Ulch hte so try 
been made la the eyntheul* ol cenpoaente and. lrouits Into a working 
electronic ayetaw which III satisfy trie d >?.i>d. of tie block ding :a 

To help la relrtl < tho c-trc Its t' t-o block diagrams tlve 
drawing Hate Include, lr - nation to .he dr aid. on title ard nurabur, 
the number which deaorlb n t .‘} -urtloe.t part of ho i/at-n la the 
block dlsgrar; Consistent • :.tl tlu», tne 3/rtsn dr«t.i.ngr erapre- 
sentel la flee groups herds-- feipeotlvi-ly: -fiites. Ooitrol, Storogt* 
Arithmetic Sles.cnt, end heglutei s, a o..xth group belni d.rr*»lnpe af 
test equlpmert designed and built by t ils laboratory Tho teet equip¬ 
ment le described la Yol. 19, 3-46, and E-E3. 

The ccJTespond''nci' between black dingrane aid eyatec draica?» 
Is not cosiplote, btJUiee tr,‘ re<ulr*ni to of ♦•iiee catling and con 
structlon no the t n dictate e ;. cynical ti'ronqemnnt lonevhat differ jnt 
frora that inclc • tea by tho purely fano locr l bloc , dliigrnos. Differ 
ence» will bees no aoparsr t fron a c:t, r icon of ie blank ttiatTea 
drawings C-37070 anil C-37071 in th.o Spate® group with tho rldso 
cabling 4rawln( 1 31S05 of K 58. All unit ■ in t"b-i la ter bear toe 
eane reforenen mashers er ere ut od *n he block Alogr :u» >ut the orroago 
Bent le different. In tie block diagrams ve flat, lr general, that a 
register la treated as a unit, vhersaj con it nation fc_lova a di jit-by- 
digit pattern, ri\6 one digit of each of ot' rul r glrters may be lonetel 
on a panel. Ainembly drruli.g }l-30797 ,a t to Heglater groi^o, car rim a 
digit of the pjvgxnc courier block di grrt' reference 133, a digit of 
the progrun nter 103, r::i. a 11 git >f the check remoter 601. 

The .'•} ijtc-n group o:’ d; ixicgi inclodne a block di.ogria lieu, 
two blook dl igj i;is and rnfer act to too drawingn which appear as a part 
of the following englneeilc;; raeuoriodui. Ii 88 la a diucui.alor. of 
prellalaary /hi rlvlnd 1 cabling end a iroposed phc'slcrj. arrangemont of 
the whole syrt t. 3-53 In n; e- tlnatu of pan «r consultation of the 
system but le rot based nn the latest tube cshlma.e g ven in Vol, 16, 
H-132. 

In til* Control group > re gl mu, r.*ong o ;h*r ihirge, the bhosk 
sohiBftlct elicnlt fK.-be-'atln*. md ai'enlly drawings of the progrr** 






APPROVED FOR PUBLIC RELEASE. CASE 06-1104. 


je 


[i-147 


-4- 


oounter, 102, and the program register, 103. These two assemblies 
are part of the register panel for whioh a Panel and Cable Plan, 
drawing R-30797 Is given in the Register group. 

The Storage drawings deaoribe the test storage ooneisting 
of toggle switohee and flip-flops, but do not inalude anything on 
eleotrostatio storage described in Vols. 9 and 10. The addition of 
eleotrostatio storage and its attendant olrouits to the system, 
entails only modification of the ntorage switoh and oontrol matrix. 

A photograph of a storage switoh is included in the drawings. 

The drawings and photographs headed Arlthmetlo Element are 
descriptive of the five-digit multiplier now in operation. This was 
initially operated at a 100 ko pulse repetition frequenoy on Ootober 
28, 1947, and is now operating at 2 megaoyoles. Photogracha of the 
multiplier and Its oontrols are typioal of the type of oonstruotion 
whioh will be used in Whirlwind I. The frontlspleoa of this volume 
indicates the type of oablnets to be used. The Whirlwind I arithmetic 
element will be a redesign of thio multiplier based on experience 
gained from it. There will be a considerable extension of the arlthmetlo 
element oontrol beyond the someshat limited capabilities of the 
smltiplier oontrol. 

The elements whose status is given in the following summary 
are subject to certain modifloatione and revisions not specifically 
mentioned in the sunsary. The change from the 6AS6 gate ~ube to the 
SR-1030 desoribed in Vol. 18 may til lmirate some tubes with attendant 
revisions of olrouits and layouts. Pulse width and resultant duty 
faotor may be modified and oall for a revision in the value of some of 
the ciroult oomponents. Cheokiag methods not yet fully investigated 
may require the addition of some gate tubes, oontrol linsa, and bus 
connections not now included in the system, see Vol. 7, M-127. 

References are to further descriptions of the various elements. For 
a time schedule, seo Vol. 1, drawing B-31202. 


101 

Master Cloolc 

- All oomponents oonstruoted and in use 
in 5-digit multiplier. Not paokaged 
in one unit for wwi. Vol. 19, E-48, E-52 

102 

Program Counter 

- Preliminary model oonstruoted. Vol. IS, 
E-55, M-105. 

103 

Program Register 

- Pieliminary model oonstruoted. Vol. 19, 
E-55, M-105. 

104 

Control Switch 

• 

- Preliminary model oonstruoted and nearly 
satisfactory in operation. Vol. 17, 
R-123. 

105 

Operation Matrix 

- Design data available basod on 104 above t 
Kct yet laid onto 
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106 Time Pul no Distributor 

107 Operation lining Matrix 

108 Program Timing Matrix 

200 Storage Arrangement 

201 Storage Switch 
303 Flip- flop Storage 

301 A H*gl;ter ) 

) 

302 Accumulator ) 

) 

303 B Register ) 

305 Step Counter 

601 Check Register 
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- Constructed by Syl vault anc operating 
satisfactorily 

- Design data available based oa 1.04 
above. Hot yet laid out. 

- Design data available based on 104 
above, lot yet laid out. 

31oo!c and Circuit ichamatlcs uotiplete. 
Details jelow. 

lame as control svl toh. 104. 

'Jnder construction, Vol. 19, 2-63. 


- Operating In 5 digit multiplier, 


Operating In 5 digit multiplier. 
Expand f-osi 3 to 5 stages for Vftr 
7ol. 19. P-125 

Preliminary .node l tonstruoted 
Vol 19, 2-55, H-lt 5 
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SYSTEM DILI WING LIST 

B-37079 
C-37071 
B-37070 

To llow.'.ng drawings tot reforenoo only They 
are Included in E-CS, 

Preliminary Video Cable and 

Panel Arrangement Z- 30905 


Summary List o t Slock Diagram* 
System Slock Digram 
Bu* Connections 


Proposed Arrangement Vhlrl-rlnd 
I Installation D 31016 
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CODE NO 


TITLE 


B-3705S' 


Master Clock 


B-37062 


Program Counter 


3-37067 


Program Register 


Control Switch 


Operation Matrix Part 1 General 


c-3707s 


Operation Matrix Part II Arithmetic Elemen 


Time Pulse Distributor and Control 


37077 


Operation Timing Matrix Part I 


Oneratlon Timing Matrix Part II 


C-3707S 


B-37075 


Program Timing Matrix 


3-37059 


Reoeat Switch - (Removed from System) 


C-37064- 


Storere Chassis Arrangement 


Storare Switch 


3-37057 


Fllp-Floo Storage Section 


3 - 3 7060 


Storage Cutout Section 


a- 3 70 61- 


Fllp-Flop Storage Control 


C- 37072' 


Arithmetic Element 


Section of A-Regleter 


Accumulator Sections 


SteD Counter 


Check Regleter 


sc*, v >»v ‘.MS ..is '»»rcm or im 

MASSACHUSETTS INSrrTU r E 0»‘. TECHN 
division or rooet > atioa mo.i ;; so 


SUMMARY LIST OF oLCCK DIAGRAMS WVI 


FES U/I 8 /U 7 


e - 37079-t 
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ij: lots.’. 2-68 


• v;s l e f 


fio^oot ''hlrlwin 
«rTcni-sKnniB J8 labor. .ory 
Hue «fiC5r_rot< 11 IQ .tltuto o ? '!■■ • . li> ; > 
Oeati ■ tae«shae> tin 

' • • 

2i. 6315 2u<;i:ieec-1, SylT-niila (5) 

J'.-ont H. .ahne slock 

2>at-« October 10. 1 M7 


j' 'Blcliol hernnitl rr«. two 4rs'< J . inc, illrirsiiry ’.'idoo 
Cable or/i Futtl Arrange eat. tb< oth .r a ro • i- 1 > hlrlv‘ 

Install'ttlor. It 1® tc bo clee.-ly c 1 r -a t .n < 

forma'Zoo purposes onl.- to cr-elr.; yo i la -let Cl*' t - cot; Into -or; • n • 

and to act as a piidc 1 a nni i: md dsal/ i 1 tsd 

tiiaV revisions or alts: .nter vl'.L a tiidciy • i.t . c.: ... 

e -.*pt to -tier lar.edl. tel.- toncem lie- • .« <- i 

It ban beau 'leclc'ed the", Whirl* id 1 mould • as «■'4 • ;d i n\ » -v? 
coafonent and connection should ':<? r r.l lsbl s fer test vlttoBt chattlad 
dear, any >nft of the oc rtpoter. n»* m ult l > j »».. 1 . -or <1 - 
vuld otbaj^lae be the :ese. 


l.‘ tU'flHO tO . l-3Q9Ct - this drsv'-w U in . >i prl nrily to el o 
tne sp-.ro Vvate aaabsr >1 odts In the oo^at to sloe an ldoa of the 

lnterc jnnH'tlai; cables .tvolvct ' o ..tit u « j m : * 

tvabsr of c.-.blos very c curitc .id t. .11 t s- , to . .r ; .* 

control fractions livel.-p. :o .!t 1 . >o •• 9 b-.t io • - i ‘ • rrstr.t 

atora/.J control so the.j coi i.e-culois r.-o onl tel o-.t'.: . njrt 

Cutpv.c Rsjl store ore group et in one or. lb : ■ : - t i *.t > 5 

deUrmlnei. She;- ray be r.ttrcb ;o Vis ■ ■; • > < t»: n; <>• t\i 

& separate row of panelo. lllmllsri-rs end ter j li to -i rl 
CoB7Si*%e/» ere s'.nllnrl/ grcvjist. in >oi ,.r. tie van. r-ni • 

control lines not snow: cad vilpro .abl; be li - - t -.o- a; if t*. 
rat'ior thin rove of pct.ils. 

Three rows of pnmlr ..re i. .cm tafrttsr with teutitlvn dirnnslo. t. 

the 26" wldta ha-, been iscl.^c . .i. -'ho x-orti • i C a jr.el 

sontsn s so shown Is pnbnbl) v thlr. 305* o U a. > i 1 .- < 

will p-obihly be tns ova* oiss ns th» alfit j f. ?o «j 1o. • 

dene on tie oor.t.'ol panels U.t on.- of tlirr., ix ;ir i I-r i; --' os, 

will be considerably lerj;or thsui the othir p .a'ls. ’* ai Ij » be-»n 

done on too Operntor' s Joriscle and t in t.rav 'a; ■ < ; l:t. • con.ieatt • 

and whut any go la It. 
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DR AW] fill ;<0. li-3101 6 - This proposed orrmgani>nt of Whirlwind 1 
1 b to 38 xntsrpretel ae one of .uca 7 ways In whl:h 'ha prnusle sho.m on the 
previous drawing .-night >« fitted Into the avollobl" spieo vlth reasonable 
cablln* aymetry. A dcubia floor la aer-uned. AJ.r ducta run tiaiover-iljr 
and fe id each cabinet Individually. Signal t^jd chock: 'juaBCB rcn fore aod 
oft under thj floor; control lines run transversely cndor the floor between 
the tvo suctions of a register. In general in the r?-inter, oac i cabinet 
holds a o'.r.gle digit of each of leveral regie-era.' Tho ninth cabinet 
from the .-*1 gat-hand side holds tho control gate drivers.. The apace assigned 
to Input -x.d Output Reg' stars is very nebulous. They any be included i,i 
the Reglu .er Panels- The possible at.dlV.on c' sone registers unler con¬ 
sideration rasy reriulro mother full row of ct. :i ictn. Space for ;he Contro 
Including: the lining Ha ricee Is a rather rough egtlmate. 



H. Fahueitock 


1 I ‘Tj 

-£~CXS M/-C4 W 5^ » 


1-10905 

D-J101G 
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1*0 tngluenra o? Project 6 V 15 ?*£ • 1 f . png* * 

Lin lr Fiihcoe >r.i 
SUBJECT 'fal rower Bat. instoi 

Ulfi.. August 6, 19 U, 

A puwt r estlnaue ivrr, t«an aade tor Wu~ &n<l e surnro :ed in 
tha table b:low snd ltesu:ea the i > ni ■ r •our. 1 la '.son '?!i6ii o t 

input nil output duvlcof Til •*>«)>:. r.nifur:.; 1 o»b:» (m nci uc.od in 
&!&•:). anil.. Othai paver eipplleB i.nd t m r lor at* B" .o*- r.cli it-i. 
Ev‘m%t«J nre oused on current circuit a :hctiai ca an block ecl anj?.; 
EeUaiatne for electro ain’.ic ticrt.^a 1 -n lma :"t'.ru;o tin r;a so 
they arc shown separate!..’ lt> the i.iaoi-j. 
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CONTBOli DHAWISO LIST 
(Block Diagram Heforsnoe 100) 


Block Diagram B-37098 

103 Program Counter 

Slock Schematic S11-39291 

Circuit Schematic SD-39284 

Assembly D-30800 

103 Program Kegletor 

Block schematic SB-39289 

Circuit Scheaatlo 3D-39383 

Assembly D-30799 

104 Control Switch 

Block Schematic D-30C72 

Photograph SB-379 

106 Time Pulse Distributor SB-39447 
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